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Introduction
Enteroparasites display extensive geographical distribution, reaching high prevalence in developing countries. In those countries, the pathogenicity of intestinal parasitic disease intensifies the plight of wide segments of the population living in areas without sanitation, in precarious houses and those submitted to deficient alimentary conditions 1 . Recent estimates indicate that more than one third of the world population is infected by one or more enteroparasites, and that children are the group at greatest risk [2] [3] [4] . Infections caused by helminth (nematode) worms -A. lumbricoides, T. trichiura and Ancilostomatidae -were estimated to encompass 39 million cases, with 10.5, 6.4 and 22.1 million for each worm, respectively, exceeding infections caused by malaria, which reached 35.7 million individuals in the 1990s 5, 6 . Since the 1940s, the number of studies seeking to quantify the prevalence of intestinal parasitism in Brazil has been elevated. However, most of this research reflects the reality of small municipalities, complicating the process of obtaining a diagnosis of the overall situation in the country 1 . Several studies carried out in São Paulo, in the 1930s, 40s and 50s, indicated a prevalence of around 55% for ascaridiasis in the entire population. Yet for ancylostomiasis in students, high rates were found in the municipal district of São Paulo (53%) and in Ribeirão Preto (87%), while in the coastal area of the state, 100% of the individuals were positive for this parasite 7 . An expressive decline in the frequency of positive exams for ascaridiasis was observed throughout the 1970s, both in the metropolitan area and in the more rural interior of the state. On the other hand, the frequency of positive exams for giardiasis changed little through the whole period studied 8 . In studies conducted in infant populations from the state of São Paulo, there is a clear prevalence of giardiasis, ascaridiasis and tricuriasis among other
Resumo
Estimou-se a prevalência e a incidência de parasitas intestinais em crianças e funcionários de 4 ; and giardiasis outbreaks are not rare in developed countries, especially in daycare centers and in institutionalized populations 9 . Several researchers have refocused attention on daycare facilities in terms of favorable conditions for the transmission of different intestinal parasites [10] [11] [12] [13] . This study aimed to augment knowledge of ecological and epidemic aspects and also the transmission mechanisms of enteroparasitosis in children less than seven years old institutionalized at daycare centers in the municipal district of Botucatu-SP.
Materials and methods
The study was carried out in the municipality of Botucatu, located in the central area of the State of São Paulo, Brazil. The population in the urban area is 103,793 residents, while 4,319 individuals reside in the rural portion, totalling 108,112 inhabitants from the 2000 census 14 . The municipal district contains 17 daycare centers: three daycare centers downtown, 12 in the peripheral areas and two rural ones, totalling 1,524 children with about 40-70 children per daycare center.
Two cross sectional studies were conducted in the years 2002 (N=379 children) and 2003, (N=397 children) and a cohort longitudinal observational study, in which the children present in 2002 and 2003 (N=253) formed the cohort. The unit of research was the daycare center. Stratified random sampling of the daycare centers in the municipal district was conducted, to guarantee the proportional representation of the areas: central, rural and peripheral. Five institutions of the municipal district were chosen: one in the rural area (the daycare center at Vitoriana) and four in the urban area (one in the central areadaycare center 'AAMI' -and three in the area peripheral to the city: Horestes Spadotto, Cohab and Jardim Flamboyant).
The sample size of children was calculated by taking into account the enteroparasitosis prevalence observed in previous studies 15, 16 , which indicated variations in prevalence from 51 to 97%, being established at 50%, with variation of ± 5%, standard error of 5%, and confidence interval of 95%. 
Results
In the 2002 study, 379 children were analyzed, and the prevalence coefficient for enteroparasites (one or more) for 100 children was 50.39%, whereas in 2003, the prevalence coefficient for enteroparasitosis of 34% was verified in 397 children ( Table 1 In 2002 the following variables were shown to be relevant (p <0.05): gender, age group, location of dwelling, income, mother's education, type of housing, and drinking water ( Table 2 ). The boys attending daycare centers showed a higher prevalence of enteroparasitosis (OR=1.80 IC=1.19-2.70). In the 72-83 month age group (>6 years) children presented a higher prevalence (84.37% and OR=6.03 IC=2.14-18.28) of parasites than children from other age groups. In the analysis of housing conditions, the variable 'location of dwelling' evidenced greater prevalence of parasites in children that lived in the rural area (OR=1.71 IC=1.42-2.05), while in the variable 'type of housing', children who lived in wooden huts also presented elevated prevalence in enteroparasitosis acquisition (OR=4.38 IC=1.87-10.30). The presence of enteroparasites in children was inversely proportional to family income; and the stratum 'smaller than two minimum wages' showed a higher prevalence (67.14 / %) of positive tests when compared to the other income levels. A decrease in enteroparasitosis prevalence was evidenced as mother's education levels increased. Elevation of the prevalence coefficient was verified at the lowest levels of maternal education (level 1 = 63.19%; OR=2.49 IC=1.59-3.89). The water ingested (variable 'drinking water') showed greater prevalence in enteroparasitosis acquisition in the children that ingested water without in-home treatment (OR=1.89 IC=1.22-2.92).
In 2003, the following variables were relevant (p <0.05): gender, location of dwelling, income, mother's education and type of housing (Table 3) . As to gender, boys showed a higher prevalence than girls (OR=1.32 IC=1.00-1.75). For the variable 'location of dwelling' the children from the rural area evidenced greater prevalence of parasitosis (OR=2.48 IC=1.59-3.85), while in the variable 'type of housing', the children that lived in wooden huts also presented a high prevalence of enteroparasites (OR=2.90 IC=1. 49-5.65 ). The prevalence of enteroparasitosis was inversely proportional to the increase in income and the stratum 'smaller than two minimum wages' showed a higher prevalence (OR=3.81 IC=2.27-6.38) when compared to the other levels of income. The variable 'mother's education' presented a decrease in the parasitosis prevalence as education levels increased (OR=2.12 IC=1.38-3.24) and a prevalence coefficient of 43.33% was observed at one level (without formal education and less than eight years of education).
Models of multivariate logistic regression were adjusted for analyses of 2002 and 2003. In 2002 (Table 4 ) the following variables were found: daycare center, income one and two, female gender, age group less than seven years and presence of domestic animals. The variables 'income one' (p=0.005) (smaller than two wages) and 'in- The estimated enteroparasitosis incidence in the study period was 23.32%. Incident cases were considered as the nega- The risks of acquiring enteroparasites, according to some variables considered Age group = pre school (71-83 months). Other groups = nursery/mini-group/maternal and Kindergarten. relevant, are shown in Table 6 . Children attending the Vitoriana daycare center showed a higher incidence of enteroparasites (40.54%) with RR=6.22 (IC=1.95-19.85). The standard for incidence in children was the AAMI daycare center. Family income of children from daycare centers was inversely proportional to the incidence of enteroparasites. The ones with income 'lower than two minimum wages' presented a higher risk (RR=2.03 IC=1.10-3.75), and this risk decreased in higher incomes.
Girls presented a higher incidence of enteroparasites (25.76%) than boys (20.66%). The variables that included 'location of dwelling' and 'type of housing' were relevant, while children that lived in the rural area presented an incidence of 35.56% and a risk of enteroparasitosis acquisition (RR=1.72 IC:1.07-2.77) higher than that of urban children. For 'type of housing', children living in wooden huts presented an enteroparasitosis incidence of 31.58% (RR=1.34 IC=0.66-2.72) com- Level 1= without formal education and incomplete fundamental education 7 Level 2= complete fundamental education and incomplete high school 8 Level 3= complete high school and incomplete and complete higher education pared to children that lived in masonry houses. The variable 'mother's education' was inversely proportional to the incidence of enteroparasites, and 'education level one' (without formal education and incomplete primary school) was the range that presented a higher incidence proportion (29.36%) of enteroparasites and a higher relative risk (RR=1.55 IC=0.93-2.31), compared to other education levels.
Discussion
The growing diffusion, in recent decades, of services for children in daycare centers or school-like institutions has been a source of new studies. Besides the natural vulnerability of that age group, the users of child daycare centers are more likely to acquire and develop infections, especially of the repetitive type such as respiratory and gastrointestinal ones.
The collective environment of daycare centers facilitates large circulation and transmission of pathogenic agents 18, 19 . Collective environments with many children agglomerated in closed places, without appropriate hygienic conditions facilitate the spread and persistence of enteroparasitosis in daycare centers, schools and orphanages enabling special epidemiology of transmission 12, [20] [21] [22] . In the study conducted in 2002, the prevalence coefficient of enteroparasitosis in daycare centers varied from 76.74% in the rural daycare centers to 34.44% in the urban ones (central and peripheral). In the 2003 study, prevalence in the rural daycare centers decreased to 51.32%, while in the urban ones, the minimum observed was 6.15%. The enteroparasitosis incidence observed in the cohort (period of one year) was 23.32%, with the incidence at the Vitoriana daycare center standing out at 40.54% and RR=6.22(IC=1.95-19.86) compared to the other daycare centers.
Among daycare centers in several Brazilian cities, the prevalence of enteroparasitosis varies greatly, reaching the highest values in the State of São Paulo in which the city of Botucatu presented 71.5% and Mirassol 63.9% 13, 23 ; in the state of Goiás, the city of Goiânia showed 69% 24 , while in the state of Sergipe, the city of Aracaju had 56.6% 25 ; the decrease continued in the state of Paraná, in which the city of Rolândia showed 15.2% 26 . The results found at Botucatu daycare centers in 2002 evidenced that enteroparasitosis continues to be a public health problem in those institutions, both in urban daycare centers and in rural ones, with a decline in the year of 2003, a reduction already expected since the children of the study were referred to the Municipal Health Center where they received specific treatment.
In the city of São Paulo, an effective decline was observed in the prevalence of helmintosis and of giardiasis, due to improvements verified in the city regarding housing conditions 4 . Certain aspects inherent to daycare services are considered factors that favor entericpathogenic transmission, such as: the grouping of people in a situation of daily and prolonged coexistence (10-12 hours), prolonged physical contact, both adult-child and child-child contact, which have unfolded into various care and educational activities 16, 27, 28 . The boys presented a higher prevalence of parasitism OR=1.80 (IC=1.19-2.70) in 2002 and OR=1.32 (1.00-1.75) in 2003, than did the girls. In the cohort study this difference between genders was not detected (p>0.05), suggesting that when boys and girls are submitted to the same conditions of coexistence in the daycare center environment, as they were after the treatment conducted at the end of 2002, the opportunity for enteroparasitism acquisition is equal for both genders. Differences between boys and girls are reported occasionally, with a higher level of infection for boys than girls 4, 29, 30 . The prevalence found by several authors is smaller among children from four months to two years, increasing progressively until the 5-6 year-old age range 4, 31, 32 . The growing levels of prevalence for age observed in this study are probably related to the growth process and infant development (mobility and interaction with the environment) and to the longer time of exposure to environmental conditions. The nursery group for 2002, aged four months to two years, was found to present the highest prevalence after preschool, a fact which highlights the particular conditions observed in the daycare center environment. Studies report that children's immunological immaturity before six months of age and their dependence on the care of strangers, among other factors, make them more susceptible to injuries of any kind, while the occurrence of parasitism in children in the first months of life has already been reported 32, 33 . Throughout the history of enteroparasitosis, the rural environment has always shown the highest enteroparasite prevalence, due to several factors, such as prolonged contact with soil, precarious conditions of environmental sanitation including deficiency in the water supply channel (not always present) and inadequate destinations for feces, intimate contact with domestic animals that are potential vehicles for transmission of enteroparasites and others 34, 35 . An association was verified between the location of dwelling (rural area) and presence of enteroparasites in 2002 (OR=1.71; IC=1.42-2.05) and in 2003 (OR=2.48; IC=1.59-3.85). The Vitoriana daycare center, the only representative of the rural area, was the one that presented both higher prevalence in both studies and a higher incidence, with an incidence proportion of 40.54% and RR=6.22 (IC=1.95-19.86) compared to the other daycare centers.
The inverse relationship between enteroparasitism and both the level of maternal education and income found in this study was corroborated by increases conducted previously at daycare centers and preschools, which associated the high prevalence of parasitic infections with the low socioeconomic and cultural level of the population 13, 36 . Trend analysis of enteroparasitoses in the city of São Paulo, in the State of São Paulo (Brazil) stated that family income and maternal education had a considerable impact on the decline of the prevalence of helmintosis and giardiasis 4 . Water ingestion is indicated by several authors as a main vehicle of enteroparasitosis transmission 37, 38 , either by ingestion or by irrigation of foods with water polluted by human feces. In studies of factors involved in the spread of enteroparasites, the water supplied by municipal services revealed contamination of water in several areas of Brazil 39, 40 . In the city of Botucatu, State of São Paulo (Brazil), information supplied by the municipal water service revealed that the drinking water supply in the city, including 100% of the neighborhoods and serving the entire population, is considered of very good quality (Health's Ministry, Regulation 518/GM). The fact that the population studied presented significant prevalence of enteroparasitosis even when receiving treated water and having appropriate disposal of feces, suggests association of parasitosis not only with sanitary conditions. Such a fact would explain why many programs for the improvement of sanitary conditions through the installation of sewers and water supply by health organizations do not always influence the prevalence of verminosis in those areas 41 . Studies have reported the common occurrence of Giardia sp. and Cryptosporidium sp. in pets including dogs and cats [42] [43] [44] [45] , a situation considered a public health problem due to the zoonotic potential 46 . G. duodenalis and Cryptosporidium sp. are two protozoa that infect a great number of vertebrate hosts. Both are transmitted by direct fecal-oral contact or by the ingestion of food or water contaminated with infectious forms. The description of similar organisms infecting humans and a great variety of mammals and birds prompted several authors to posit that both parasites may have high zoonotic potential [47] [48] [49] . Despite the many findings, the zoonotic potential of G. duodenalis and Cryptosporidium sp remains debatable and requires further studies on cross transmission and genotypes of the different species of these two protozoa 50 .
Conclusion
This study presents some data that evidence high-risk situations for populations attending daycare centers in the municipality of Botucatu, State of São Paulo. The results can be used in the future planning and optimization of municipal resources allocated to health and in the prevention of diseases that respond to educational actions, as in the case of enteroparasitosis.
